Abstract. We present 1.2 mm continuum data of the filamentary dark cloud Sandqvist 187/188 -also known as the Norma cloud -taken with SIMBA (SEST Imaging Bolometer Array). The data are complemented by measurements from the 2MASS, MSX and IRAS surveys. The extended 1.2 mm emission traces the optical dark cloud down to a visual extinction of A V = 3.7 mag. We derive a mean column density of N(H 2 ) = 1.4 × 10 22 cm −2 , equivalent to a visual extinction of A V = 7.6 mag and a total mass of the cloud of 340 M . We also find six compact millimetre sources, labelled MMS 1 to 6, five of which coincide with known stellar objects. MMS 6, however, only has a very weak MSX counterpart at 14.56 µm and an absorption feature at 8.28 µm consistent with a visual extinction of A V > 145 mag. Dust temperatures, luminosities and gas masses for all compact millimetre sources are given. In an effort to further constrain the uncertain distance to Sandqvist 187/188, we analyse its stellar content based on 2MASS colours and find an improved lower limit of 440 ± 50 pc.
Introduction
Low-mass stars are mostly formed in dark clouds that are silhouetted against the background of field stars. These clouds have a large variety of different shapes, among them being globules (e.g. Bourke et al. 1995) and filaments (e.g. Schneider & Elmegreen 1979) .
Sandqvist 187 and 188 (Sa 187/188) were first listed and categorised as dark clouds by Sandqvist (1977) . Their approximate position is α(J2000) = 16 h 34 m , δ(J2000) = −45 • 00 (G338.67+1.88) in the Norma star-forming region. On optical DSS images, they clearly stand out as an interconnected cloud filament in front of numerous background stars. With a typical width of 3 -4 and a length of 40 they comprise a combined area of 150 . Four IRAS point sources have been found inside the FDC. Cloud distance estimates lie between 150 pc (Gregorio Hetem et al. 1988 ) and 700 pc (Graham & Frogel 1985) .
So far, only Alvarez et al. (1986) have studied the global properties of the Sa 187/188 cloud by means of CO molecular spectroscopy mapping at a frequency of 115 GHz and at a low resolution of 8. 8 (HPBW). Assuming a distance of 700 pc, the authors estimated the total mass of the cloud to be 500 M with a column density of N(H 2 ) = 1.4 × 10 21 cm −2 .
Many investigations concentrate on a small region in the vicinity of two Herbig-Haro objects on the western edge of Based on observations collected at the European Southern Observatory, La Silla, Chile (71.C-0069).
Appendices A, B and C are only available in electronic form at http://www.edpsciences.org Sa 187, HH 56 and HH 57 and their associated stellar sources. Among them is V346 Nor, a FU Ori star (e.g. Graham & Frogel 1985; Prusti et al. 1993; Reipurth et al. 1997; Ábrahám et al. 2004) confirming that Sa 187/188 is a site of active star formation. Moreira et al. (2000) found a second star-forming core towards the IRAS point source IRAS 16295-4452 by millimetre molecular spectroscopy in CO and CS roughly 5 east of the HH 56/57 region. They categorised the IRAS source as a YSO of Class I.
Here we report on the first large-scale 1.2 mm continuum observations of Sa 187/188. We derive parameters of the cloud ISM and include infrared measurements from the 2MASS, MSX and IRAS projects in our analysis. The physical properties of six newly detected embedded compact millimetre continuum sources are listed as well. Finally, we discuss the possible star formation history of Sa 187/188 with respect to the filamentary nature of the cloud.
Observations and data reduction
The observations with the SEST Millimetre Bolometer Array (SIMBA) were carried out between July 31st and August 6th, 2003. SIMBA (Nyman et al. 2001 ) consists of 37 horn antennae aligned in a hexagonal configuration, each of them having a half-power beam width (HPBW) of roughly 24 at a frequency of 250 GHz (λ = 1.2 mm). The full width at half power (FWHP) of the continuum filter transmission is 90 GHz. The SEST (Swedish ESO Submillimetre Telescope) has a 15 m aluminium coated dish optimised for submillimetre (submm) wavelengths. It is located at the ESO site of La Silla, Chile, at an altitude of about 2400 m and was de-commissioned in August 2003. We used the fast-scanning mode (Reichertz et al. 2001 ) with a scanning speed of 80 s −1 . Altogether, the data comprise 90 maps which are partially overlapping in order to improve the spatial coverage and reduce the residual noise. Additional maps of Neptune and Uranus were obtained for calibration purposes yielding a conversion factor of 50.6 ± 4.1 mJy count −1 . The atmospheric opacity at λ = 1.2 mm was derived from frequent skydips in order to correct for the atmospheric extinction during the data reduction process. The zenith optical depth varied between 0.17 and 0.45 (Fig. 1) . For most of the time, the variations were slow enough to be accounted for in the data reduction to an accuracy of better than ±0.05. The SEST was equipped with a pointing model which was accurate to ±2. 5 (rms). Short term deviations were checked and corrected with frequent pointings on strong continuum point sources (Mars, Uranus, Neptune, Cen A, QSO 1757-240) .
We reduced the data with an improved successor of MOPSI called MOPSIC 1 in an iterative way. This includes de-spiking, baseline fitting, deconvolution of the bolometer passband, correction for the atmospheric opacity and the gain-elevation influence and -most importantly -the filtering of the correlated sky noise (SIMBA Manual 2003) . For a more detailed description of the procedure, we refer to the paper of Chini et al. (2003) .
The residual noise in the final map varies locally depending on the observational coverage. The noise level in the western part of the map is ∼6−7 mJy/beam and increases to ∼8−9 mJy/beam in the vicinity of IRAS 16311-4457. In the easternmost part of the map, the noise level is ∼11−12 mJy/beam.
The photometry of the compact millimetre sources was carried out by integrating over 2-dimensional Gaussian fits to the sources. This procedure allows us to measure the flux from the source alone and reject the background emission. The error of the photometry was derived from the remaining local noise after subtracting the Gaussian: we determined the area the Gaussian covers for flux values above the 1σ level and calculated the number of beams N this corresponds to. The photometric error is:
In the case of MMS 3 and MMS 4, distinct millimetre sources are evident from the maps, although they cannot be separated in the fitting procedure. Here we fitted a combined Gaussian and analysed their mutual properties. The MSX data were retrieved from the IPAC Infrared Science Archive. We carried out new photometry in all 4 available filter bands (A: 8.28 µm, C: 12.13 µm, D: 14.65 µm, E: 21.34 µm) in a similar manner as described for the millimetre data. The images were flux calibrated 2 (Egan et al. 1999) but no colour corrections were applied because of the sufficiently high temperatures of the various sources. We checked the resolution with a set of known bright point sources (α Cyg, λ Sco, α Sct) and found a mean PSF size of 21. 3 with a standard deviation of 0. 3 for all filter bands.
Results
In this section, we present the SIMBA 1.2 mm map of the Sa 187/188 region and discuss the extended mm emission as well as the protostellar content by comparing our data with those from the MSX and 2MASS data archives. For comparison, we will use the widely adopted distance of 700 pc, which is compatible with our lower limit of 440 pc (see Appendix B). Figure 2 shows our SIMBA mm map of the Sa 187/188 region. The distribution of the extended mm emission follows very well the absorption structure visible on DSS images. The total flux density of the extended emission above 3σ rms amounts to 8.7 Jy without the compact sources. With an assumed dust temperature of T dust = 20 K, a dust mass absorption coefficient of κ 1.2 = 0.03 cm 2 g −1 , typical of unprocessed ISM (Krügel & Siebenmorgen 1994) , and a gas-to-dust ratio of 140, we find a total mass of M(H 2 ) = 340 M ; here, we assume a mean molecular weight of 4 × 10 −24 g per H 2 molecule which includes 1 He atom for every five H 2 molecules. This mass amounts to 70% of the value Alvarez et al. (1986) derived from their 13 CO observations; this is compatible with the tendency of 13 CO measurements to be more sensitive to low density gas than our continuum observations. Altogether, we estimate a mean gas column density of N(H 2 ) = 1.4 × 10 22 cm −2 which is equivalent to a visual extinction of A V = 7.6 mag using the transformation of Bohlin et al. (1978) and a normal ratio of total to selective extinction of 3.09.
Extended millimetre emission
The residual noise in the SIMBA map ranges from 6 to 11 mJy beam −1 (1σ rms) corresponding to a minimum detectable column density of N(H 2 ) = 7.0 × 10 21 cm −2 (3σ) in the western and central region of the mm map. In other words, our observations can only detect dust that produces a visual extinction of more than A V = 3.7 mag. The corresponding values for the eastern region of the mm map are N(H 2 ) = 1.3 × 10 22 cm −2 and A V = 6.9 mag. In cases where the spectral coverage including 2MASS and MSX data is sufficient, we carried out two-component blackbody fits in the IR regime with an additional grey-body component in the submm range. Since the spatial resolution of the IRAS data is lower than from any other instrument used in the analysis, we only adopted them as upper limits in the fitting procedure (indicated as downward open triangles in the SEDs). Where available, we also included (sub)mm data from the literature. The ISOPHOT observations of Ábrahám et al. (2004) have spatial resolutions between 43 and 180 . Therefore, we adopted them as upper limits only (indicated as downward filled triangles in the SEDs). We took the coldest temperature T dust to derive masses from the mm measurement according to Eq. (2) which is valid for optically thin radiation:
2 is the flux density measured at 1.2 mm, D is the distance (700 pc), η is the gas-to-dust ratio (140), and κ 1.2 is the corresponding dust mass absorption coefficient which we assume as 0.2 cm 2 g −1 , typical of protostellar matter with coatings (Krügel & Siebenmorgen 1994) . Finally, B 1.2 (T dust ) is the value of the Planck-function for T dust at 1.2 mm. Altogether, the mass estimate can deviate from the real value by a factor of 10. This uncertainty is dominated by the knowledge of κ. All the other parameters combined introduce an inaccuracy of a factor of 1.5 only.
Integrating under the fitting function yields the total luminosity L tot with an accuracy of 25%. Using L tot as a measure of the bolometric luminosity L bol , we can apply the Class 0 criterion for the candidate protostars (André et al. 1993) . Here, the submm luminosity L smm is defined as the luminosity beyond λ = 350 µm while the ratio L bol /L smm determines the evolutionary stage. Sources with ratios < 200 are classified as Class 0 objects. The physical explanation for this threshold is Table 1 . Positions and source correlations of the compact millimetre sources. The CO and CS peaks refer to Moreira et al. (2000) . The positions are determined from the mm map. that most of the protostellar material is still in the circumstellar envelope.
Millimetre sources
Besides the extended emission, the SIMBA map shows 6 compact millimetre sources. Their locations and intensities are listed in Tables 1 and 2. 3.2.1. MMS 1 Figure 3 provides a closer look at the compact mm sources MMS 1 and 2. MMS 1 roughly coincides with the reflection nebula Reipurth 13 (Re 13) (Reipurth 1981) . It is illuminated by a deeply embedded stellar source that powers the Herbig-Haro flow HH 56 . A previous single beam measurement (Reipurth et al. 1993 ) gave a value of S 1.3 = 102 ± 7 mJy. A consistent result was published by Sandell & Weintraub (2001) who also present submillimetre measurements at 450 µm and 850 µm. Our data corroborates their claim that the (sub)mm source labelled Reipurth 13 SM does not match the optical and infrared source position. MMS 1 and Re 13 SM much better agree with an MSX source, only 5 away from the nominal position of the mm source. According to the 2MASS database, there are two NIR sources in its immediate vicinity separated by only 1. 5. One of them is detected in K S , the other one in H only. Both sources satisfy the Class I criterion for YSOs when including the MSX data. Prusti et al. (1993) report on NIR photometry of Re 13 and V346 Nor, but their observing technique made use of a diaphragm with a size of 12 which obviously produced unreliable values because of source confusion. Including the data of the neighbouring IRAS PSC source IRAS 16289-4449, a three-component fit (1 grey-body, 2 black-bodies, see Fig. 4 ) to the data demonstrates that both 2MASS sources achieve the same result, so they cannot be distinguished from each other by their properties. We get colour temperatures of 640 K for the hot, 174 K for the warm and 34 K for the cold dust component. The grey-body has a submm emissivity index of β = 1.4. We derive L tot = 31 L and L smm = 0.15 L clearly exceeding the threshold for the Class 0 criterion. Therefore, MMS 1 seems to be an embedded moderately evolved PMS star. This characterisation is supported by the fact that we derive a total gas mass of 0.3 M which is typical for a massive circumstellar disc. Sandell & Weintraub (2001) , the mm observations of Reipurth et al. (1993) as well as our own SIMBA photometry. The IRAS data ( ) and ISOPHOT observations of Ábrahám et al. (2004) ( ) must be attributed to more than only one source because of the large beams. Therefore, they are added as upper limits only.
Since the spatial resolution of IRAS was much poorer than achieved in our data, the fluxes from the database probably suffer from contamination from the surrounding material. The same argument holds for the ISOPHOT measurements of Ábrahám et al. (2004) . For this reason, it might be more realistic to use them as upper limits for MMS 1 only. This does not affect the NIR to MIR range, but fitting the (sub)mm data becomes unreliable. Assuming a dust temperature of 20 K, the new values are β = 2.0, L tot = 18 L and M gas = 0.6 M .
MMS 2
MMS 2 coincides with the FU Ori star V346 Nor driving the HH 57 flow. It underwent a large outburst in 1983 and continued to show brightness variations in the following years (Graham & Frogel 1985) . Ábrahám et al. (2004) caused by an expanding shell or circumstellar disc that contain dense material re-processing the stellar light. The NIR colours as derived from the 2MASS archive are (J − H) = 1.58 and (H − K S ) = 1.42 suggesting that V346 Nor exhibits a large NIR colour excess corroborating the existence of circumstellar material. Its spectral index (Lada 1987) between K S and the MSX E-band is 0.3, hence similar to a Class I object. Reipurth et al. (1993) found a millimetre flux of S 1.3 = 273 ± 15 mJy. A similar value was found by Sandell & Weintraub (2001) who also list values at 450 µm and 850 µm. The IRAS source IRAS 16289-4449 has been assigned to it, but one has to distinguish between the entry in the point-source catalogue (PSC) and the serendipity survey catalogue (SSC) which both use the same labelling of the IR sources. While the position of the PSC object lies between MMS 1 and MMS 2 and its flux is probably affected by both, the SSC object is located close to MMS 2 and is therefore most likely identical to V346 Nor. The photometry of the MSX source coinciding with its position also matches the values of the IRAS SSC source. The mm photometry is strongly affected by the surrounding faint emission leading to an uncertain value for the compact component. However, significant contamination by free-free emission can be excluded, as Curiel et al. (1989) did not find any radio continuum source coinciding with V346 Nor.
All these data can be best fitted with a 2-component blackbody yielding colour temperatures of 320 K and 1400 K combined with an additional grey-body fit (Fig. 5) . We obtain 77 K for the cool dust component along with an emissivity index of β = 0.3. These values lead to a total gas mass of 0.5 M and L tot = 120 L . This is in good agreement with the values derived by Sandell & Weintraub (2001) . However, we think this is only a coincidence, because these authors adopted dust properties quite different to what we used. They also assumed a typical dust temperature of 50 K, while we estimate it from the measurements. MMS 2 does not satisfy the Class 0 criterion. 
MMS 3 to 5
A detailed view of the compact sources MMS 3 to 5 is available in Fig. 6 . This region was also covered by the molecular line observations of Moreira et al. (2000) . The locations of the peaks of the line emission are indicated. MMS 3 coincides with a 12 CS(3-2) peak, MMS 4 with a maximum in 13 CO(1-0) and MMS 5 matches a 12 CO(1-0) peak. Further maxima are embedded in the millimetre continuum emission that extends to the North and South.
MMS 4 roughly coincides with IRAS 16295-4452 which is listed with different coordinates in the PSC and the SSC. While the SSC source has only low upper flux limits in almost every IRAS filter -which contradicts our MSX photometrythe PSC source shows compatible intensities. MMS 4 can also be associated with both an NIR and an MIR source. However, they are about 10 away from the mm peak. The NIR colours of (J − H) = 2.27 and (H − K S ) = 1.64 suggest a visual extinction A V ≈ 20 mag. The spectral index between 2MASS K S and the MSX E-band of 1.4 corroborates its nature of a YSO. However, there is another 2MASS source about 20 south of this object whose position much better matches the IRAS source. It was not detected in J, hence its NIR colours are (J − H) > 2.42 and (H − K S ) = 2.82. The IR colours were already discussed by Moreira et al. (2000) who classified this object as a "bona fide Class I protostar"; we derive a spectral index of 1.4 corroborating this assessment. MMS 3 is only a faint source in the MSX E-band and has no NIR counterpart in the 2MASS database.
Unfortunately, MMS 3 and MMS 4 cannot be analysed individually. Although they are clearly separated in the MSX images, the mm emission is complex and contaminated by an inhomogeneous background. Therefore, we measured the combined mm flux density of both sources as demonstrated in Table 2 . The SED fitting procedure did not converge to a reliable solution. The formal colour temperature derived from the 1.2 mm and the IRAS 100 µm data is 27 K. We used this value to estimate a total gas mass of 45 M which indicates a mean column density of N(H 2 ) = 9.4 × 10 22 cm −2 inside the integration region. If we modify the core mass determined by Moreira et al. (2000) by shifting the cloud to a distance of 700 pc, it amounts to 48 M . Since we could not derive the luminosity from the SED fitting function, we used the data points themselves. The corresponding result is L tot = 53 L .
MMS 5 has a NIR counterpart, but no emission at MIR wavelengths as evident from the MSX data. The reason for this discrepancy is possibly a pure coincidence of sources. The 2MASS NIR magnitudes can be fitted with a simple black-body of T = 4740 K steeply declining into the MIR regime. The NIR colours of (J − H) = 0.33 and (H − K S ) = 0.12 suggest a visual extinction of only A V = 3. These values are consistent with a MS star of spectral type A at a distance of 400 pc, i.e. in front of the cloud. The de-reddened black-body has a temperature in the range of T = 10 000 K, corroborating this estimate. Therefore, we have to rely on a guess for the dust temperature of the mm source which we assume is T dust = 20 K. The resulting gas mass of MMS 5 is M = 2.4 M . This corresponds to a column density of N(H 2 ) = 1.2 × 10 22 cm −2 .
MMS 6
Figure 7 is a close-up view of MMS 6. The residual noise amounts to 11.4 mJy/beam and is higher than in other parts of the map due to a poorer coverage of this region. However, the detection of MMS 6 is beyond doubt (15σ for the peak). No other counterpart could be found in the literature. Interestingly, the MSX data provide an IR absorption feature in the A-band and a possible weak detection in the D-band, suggesting a very cold core or a protostar.
Integrating the "negative" emission, we get an absorption strength in the A-band of 60 mJy corresponding to an optical depth of τ A = 4.4 using the method of Siebenmorgen & Krügel (2000) . This is equivalent to a visual extinction of A V = 145 mag. Using a ratio of total to selective extinction of R = 3.09 and the conversion factor of Bohlin et al. (1978) , this leads to a column density of N(H 2 ) = 2.7 × 10 24 cm −2 . However, these values are uncertain, since we interpolated the extinction law at 8.28 µm from Rieke & Lebofsky (1985) without being able to correct for the filter transmission. Furthermore, it is likely that the sensitivity is not sufficient to detect the background radiation that penetrates the densest part of the source which is necessary to derive accurate estimates for the optical depth. The derived values are therefore only lower limits. Nevertheless, it seems that MMS 6 is the youngest object in the list of mm sources.
Just as for MMS 5, we assume a dust temperature of T dust = 20 K and derive a mass of M = 2.7 M for MMS 6. If equally distributed across the integration area, this corresponds to a column density of N(H 2 ) = 1.2 × 10 22 cm −2 being 225 times lower than the estimate from the IR photometry. However, at a column density of N(H 2 ) = 1.25 × 10 24 cm −2 even dust emission at λ = 1.2 mm becomes optically thick. For such conditions, Eq. (2) no longer applies, and the results are too low. Therefore, our mass estimate is only a lower limit for the true gas mass of MMS 6. Furthermore, the protostar itself is not resolved so that the bulk of the source mass is concentrated within a smaller volume than covered by our integration area. Therefore, the intrinsic column density is higher than our estimate from the mm data.
Infrared sources
Although contained within the contours of the millimetre emission, the weak IRAS sources IRAS 16306-4455 and IRAS 16311-4457 do not stand out as compact mm sources. Reipurth et al. (1997) reported associated molecular outflows detected in CO which we can identify in our mm map (see Fig. 8 ).
IRAS 16306-4455 (not shown) was only detected in the 25 µm and 60 µm IRAS bands. Our analysis of the MSX data yields flux densities of 47 ± 4 mJy in A, <105 mJy in C, <100 mJy in D and <240 mJy in E. The photometry of the mm peak coinciding with the IR source position results in a flux density of 55 ± 5 mJy. The 2MASS database lists a source with K S = 14.66 mag. By combining all these data, we determine a luminosity of L tot = 4.2 L and a total mass of M tot = 0.1 M .
IRAS 16311-4457 is a weak IRAS source which was only detected in the 25 µm band. The MSX data provide flux densities of 141 ± 6 mJy in A, 447 ± 49 mJy in C, <110 mJy in D and <315 mJy in E. The two strongest mm peaks in that area coincide with the outflow detected by Reipurth et al. (1997) having a combined flux density of 230 ± 36 mJy at λ = 1.2 mm. Including the JHKL photometry of Reipurth et al. (1997) , we derive a luminosity of L tot = 9.4 L and a total mass of M tot = 0.8 M . . Labelling and contours as in Fig. 3. 
Discussion

The protostellar content of Sa 187/188
Our data corroborate previous results that a young stellar population resides in Sa 187/188. There are already moderately evolved pre-main sequence stars like V346 Nor. Our inspection of the 2MASS database reveals three additional NIR colour excess sources that mostly reside in the western part of Sa 187/188. This number may increase, however, because many 2MASS sources within the cloud boundaries have H − K S colours suggestive of embedded members; unfortunately they were not detected in the J-band.
The detection of MMS 6 demonstrates that even younger pre-stellar phases co-exist, and star formation is still very active. As explained in Sect. 3.2.4, this mm source is IR-dark and therefore a probable pre-protostellar core.
Although the total number of detected YSOs is still low, there seems to be an age gradient of stellar sources indicating a star formation history proceeding from the East to the West. The youngest object is clearly MMS 6 located at the eastern tip of the filament. Farther to the West, there are the IRAS sources IRAS 16306-4455 and IRAS 16311-4457 exhibiting strong molecular outflows (see Sect. 3.3). They are weak at NIR and MIR wavelengths. Even farther to the West, there is the molecular core of MMS 3-5. Table 2 lists a ratio of L tot /L smm = 13 for MMS 3 and 4 strongly suggesting a protostellar nature, i.e. Class 0. Finally, there is the most evolved, well studied region around MMS 1 and 2 including V386 Nor. A similar trend of an age sequence along a filamentary cloud was found for OMC 1-3 in Orion A (Nielbock et al. 2003) .
The star formation history of Sa 187/188
Filamentary dark clouds (FDC) are an interesting sub-class of star-forming molecular clouds, as they seem to contradict the classical paradigm of a spherical collapse accompanied by fragmentation. The ISM is confined to a narrow ridge of dust and gas populated with embedded young stellar objects (YSO). However, they often seem to foster the development of dark globules (Schneider & Elmegreen 1979; Leung et al. 1982) by collapse of single cloud fragments. There are well known examples of FDCs like the Orion Molecular Cloud (OMC) (Bally et al. 1987) , the R Corona Australis Cloud (R CrA) (Graham & Phillips 1987; Chini et al. 2003) , the Lupus Cloud Complex (Andreazza & Vilas-Boas 1996) and the Ophiuchus Cloud Complex (de Geus et al. 1990 ).
The formation process of FDCs is not well understood. External triggers supporting the formation of filamentary cloud structures could be provided by stellar winds that build up an external pressure which sweeps up the ISM (Schneider & Elmegreen 1979) . Expanding super-bubbles interacting with the ISM could be another explanation (Chini et al. 1997; Stegeman 2002) . Stellar clusters rather than single stars are thought to be their driving force, in which high-mass stars (O-B) are needed to provide such winds. Examples in low-mass star-forming regions are therefore difficult to explain with externally driven influences.
Hartmann (2002) favours a scenario in which large-scale flows in the ISM lead to the formation of sheetlike structures that eventually collapse under self-gravitation and possibly form filamentary star-forming clouds. Burkert & Hartmann (2004) enhanced this picture by adopting sheets with finite boundaries.
Another concept includes the perturbation of magnetic fields that align the neutral ISM parallel to the field lines and confine it to a narrow ridge (Nagai et al. 1998 ). Recent polarisation studies of OMC 2/3 corroborate the orientation of the dense ISM being aligned with the local magnetic field (Matthews & Wilson 2000) .
In the case of Sa 187/188, we believe that the cloud could have undergone an evolution outlined by Fig. 11 of Burkert & Hartmann (2004) : there the FDC is a result of a collapsing elliptical sheet with an initial density gradient along the major axis. As a consequence, the collapse commences only at one end and proceeds to the other end inducing star formation events along the resulting filament which depend on the speed of the propagating collapse. If we take Eq. (9) from Burkert & Hartmann (2004) and modify it by replacing the cloud radius R and the mass surface density Σ with the cloud diameter D and the column density N, respectively, we can estimate a typical time scale for this event:
We find a collapse time scale of the order of 2 × 10 6 years which appears to be consistent with the age gradient of prestellar sources within Sa 187/188. From Eqs. (4) and (5) of Hartmann (2002) we can determine the critical Jeans length λ c and the critical mass for a fragment M c inside a filament. For Sa 187/188, we find λ c = 0.2 pc, i.e. 1 at a distance of 700 pc being of the order of the filament diameter. The corresponding critical mass amounts to M c = 3 M . Note that MMS 6, the youngest object detected in Sa 187/188, exhibits a mass of M gas = 2.7 M . Considering these results we speculate that Sa 187/188 might have had a filament formation history as proposed by Burkert & Hartmann (2004) .
Conclusions
By combining our 1.2 mm continuum data with IR measurements from IRAS, MSX and 2MASS, we investigated the stellar content in Sandqvist 187/188, also known as the Norma cloud. We studied the properties of the extended mm emission and six compact mm sources. In particular we obtained the following results:
1. The extended mm emission is well aligned with the optical dark cloud. The achieved sensitivity allows us to trace the cloud ISM down to a column density of N(H 2 ) = 7.0 × 10 21 cm −2 being equivalent to a visual extinction of A V = 3.7 mag. We determine a mean column density for the Sa 187/188 cloud of N(H 2 ) = 1.4 × 10 22 cm −2 which corresponds to a visual extinction of A V = 7.6 mag. We find a total mass of 340 M . 2. We detect six compact millimetre continuum sources with gas masses between 0.3 and 2.7 M . MMS 3 and 4 possess a combined gas mass of 45 M possibly including some of the background material as well. 3. The few sources seem to indicate an age gradient along the filament. The most evolved objects (i.e. V346 Nor) populate the western region of the cloud. The Class 0 object MMS 4 along with the molecular cores are located more to the East followed by the cold and dense MMS 6 at the most eastern end of Sa 188. A similar trend was found in the FDC of OMC 1 to 3 (Nielbock et al. 2003) . 4. The distance of the complex is found to be at least 440 ± 50 pc and thus excludes previous lower distance estimates.
